Comparison of postnatal changes in alpha 1-adrenoceptor binding and adrenergic stimulation of phosphoinositide hydrolysis in rat cerebral cortex.
Adrenergic stimulation of phosphoinositide hydrolysis is mediated by the alpha 1-adrenoceptor subtype in many tissues including the brain. We have investigated the coupling of alpha 1-adrenoceptors to phosphoinositide hydrolysis during ontogeny. Alpha 1-adrenoceptor number and affinity were measured using [3H]prazosin binding in crude membranes of cerebral cortex and compared to the ability of the adrenergic agonists norepinephrine (NE) and phenylephrine (PE) to stimulate the formation of [3H] inositol phosphates from [3H]myo-inositol in brain slices at various ages. The greatest changes in the developmental expression of both the Bmax for [3H]prazosin binding and maximal (10(-4)M) NE- or PE-stimulated [3H]inositol phosphates were observed during the period of 7-21 days of age. No changes in the KD for [3H]prazosin were observed. However, at 14 days of age the EC50 for NE but not PE stimulation of [3H]inositol phosphates was slightly but significantly lower than at later ages. To quantitatively compare these two parameters during ontogeny, data were expressed as a percentage of the adult (greater than 65 day) value. At early ages (7 and 14 days) but not at later ages (21 and 37 days) the percent expression of [3H]prazosin binding sites was significantly greater than the maximal NE-stimulated [3H]inositol phosphates. This suggests that early in neonatal development alpha 1 adrenoceptors in brain are not tightly coupled to phosphoinositide hydrolysis.